








sources, may make the largest contribution to ozone precursors.® In this case, new
controls on stationary sources would not be cost effective for society as a whole, SEDAB

air quality might not noticeably improve, even after incurring these costs.

The Mojave Desert Air Pollution Transpért Committee

At the Board meeting in August 1993, Board member Barbara Riordan suggested
the creation of a committee to work out problem areas among the Board, the District and
the regulated community. A public hearing, entitled “Joint Workshop on Pollutant
Transport and Other Related Air Quality Planning Issues,” was held on December 1, 1993
in Victorville, CA at the District facilities. Citizens living in the SEDAB, representatives
of ihdustry, govemment agencies, and scientific organizations with jntegests in SEDAR air
quality were in attendance.

After that hearing, the Mojave Desert Air Pollution Transport Committee was

established. The committee has endeavored to accomplish the following:

o to foster a cooperative effort among the CARB, the District, and the regulated
comymunity;

®  to clarify the legal and scientific interpretations,

o to identify and evaluate the available evidence from previous studies and existing
data bases for assessing upwind versus local contributions to SEDAB ozone
exceedances;

L to obtain new evidence to better characterize transport into the SEDAB; and

e to present its recommendations to CARB for the optimal regulatory policy

addressing SEDAB air quality concerns.

The Committee is chaired by Don McNerny, Branch Chief of Modeling and
Meteorology within the Technical Support Division of CARB, Participating organizations

and members.are listed in Table 1. Minutes for the twelve-plus Committee meetings were

* Recent studies (e.g., NRC, 1991) have shown that mobile emissions may have been grossly underestimated in the

commenly available emissions inventories (e.g., CARB, 1994).
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Table'1

Participating Organizations and Current Members of the

Mojave Desert Air Pollution Transport Committee

Organization

Name

Allied signa! (Goldstone)

Jon Turnipseed

ARB

Don McNerny, Chairman*
Paul Buttner

Leon Dolislager
Arndt Lorenzen
Bill Wilson
Calaveras Cement Company Stuart Tomlinson
California Portland Cement Co. John Bennett
Cement Industry Environmental Consortium (CIEC) | Frank Sheets
Desert Research Institute Robert Keislar"
Doug Lawson
Edwards Air Force Base Phil Brady
JPL Ezra Abrahamy*
Dr. Minoo Dastoor
Dr. Stanley Sander
Dr. Ian McDermid
Kern County APCD Thomas Paxton
Mitsubishi Cement Doug Shumway
Mojave Desert AQMD Eldon Heaston®
Robert Ramirez
Fred Wohosky
National Cement Co. Jerry Stefanik
NAWS, China Lake Brenda Mohn
NTC, Fort Irwin Walt Perry

Riverside Cement Company

Gene Kulesza, Secretary

SCAQMD Henry Hogo
Southern California Edison Stan Marsh
Southwestern Portland Cement John Blythe

* Lead Person
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prepared by Riverside Cement Company, and copies are available from Beverly Saverance
at (909) 683-6458 in Riverside, California.

1.3 Definition of Terms

The Committee found that existing terms used to characterize transport were

confusing. The Committee members attempted to redefine terms such as “carry-over” and

“typical” and “atypical” exceedance days. The Committee agreed upon the definitions

discussed in the following subsections.

1.3.1 Transport Characterization

Given the intractable numerical problem of turbulence and giffusion in complex
terrain, and given society's limited resources for collection of meteorological and air
quality data, CARB staff has assigned qualitative characterizations® of transport
contributions to downwind exceedances. This is in lieu of a more desirable but currently
unattainable quantitative apportionment of upwind and downwind source contributions.
Table 2 cross-references the definitions of transport characterization offered by CARB
(1990), the operational definitions generally agreed to by Committee members, and other
common terms used by the air quality community. '

| Table 2
Transport Characterizations _

Legal Term (CARB, CARB Definition MDAPTC Other Commonly-

1990 and 1993) (CARB, 1990) Operational Definition | Used Terms

Overwhelming Ozone exceedance in the Transport alone caused ' Transport Day
downwind area occurred with the exceedance.
little or no emissions contribution
from the downwind area.

Significant Both upwind and downwind A Both the transported Shared Day
emissions contributed to and tocal contributions :
exceedance in the downwind area. are necessary fo cause

the exceedance.
Inconsequential Upwind emissions did not Local contribution alone | Local Day

contribute significantly to
exceedance in the downwind area,

caused the exceedance.

$ CARB (1990) describes these characterizations as semi-quantitative.
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1.3.2 Pollutant Carry-Over

Air quality is frequently dependent upon the air quality on the previous day. In
assessing whether a transported air mass could have contributed significantly or
overwhelmingly to a SEDAB exceedance, the question of carry-over of pollutants must be
considered. The Committee’s definition of “carry-over” is pollutants from previous
day(s) that could exist in elevated layers or unmonitored surface air masses within the
SEDAB which cause or contribute to an exceedance. Thus, local and transported
pollutants can be carried over from one day to the next. Existing evidence and analysis
supports the concept of carry-over of ozone from the day immediately preceding a
SEDAB exceedance (e.g., Smith et al., 1983; Roberts et al., 1992). In contrast with the
carry-over of ozone, evidence for the carry-over of ozone precursogs is pot definitive.
The Committee believes that impacts of a transported pollutant is greater than impacts of
carry-over by local polfutants. However, the Committee pondered but could not answer
the question of how many previous days of carry-over could significantly impact local air
quality. In particular, the Committee could not recommend a specific time-limit to be
placed on back trajectory analysis, regardless of the increasing uncertainty in such analysis
due to computational error alone. In general uncertainty in the trajectory increases with
the number of hours modeled and with the decreasing density of the nieteorolog'ical

network.

1.3.3 Typical Versus Atypical Barstow Ozone Exceedance Days

As discussed in Section 1.1, Barstow was selected by CARB staff as the area in
the interior of the SEDAB most likely to represent the maximum ozone concentrations
resulting from emissions within the desert. Federal exceedances at all other current
monitoring sites are presumed to be overwhelmingly impacted by transport. Barstow
ozone exceedance days can be classified into typical and atypical groups. The
meteorological basis for this classification is given in Section 1.3.1 of this paper and is
further addressed in Section 2.1 describing the Roberts et al. (1992) sfudy. A definition,
based on air quality monitoring data alone, of an overwhelming transp;ort impact
(SoCAB-to-SEDAB) on air quality in Barstow, is presented here and leads to the

definition of a “typical” Barstow ozone exceedance day. An overwhelming transport
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1.4

impact in Barstow air quality (henceforth called “overwhelming” transport day at

Barstow) is assumed when the day exhibits the following characteristics:

A A Barstow ozone exceedance of the state standard begins after 4 p.m. PST.

B. An exceedance of the state standard occurs earlier in the day at either Lancaster or
Victorville (or both).
C. The lag time in peak ozone concentrations is at least 2 hours between Lancaster

and Barstow and at least 1 hour between Victorville and Barstow.

A “typical” Barstow ozone exceedance day (henceforth called “typical day”) is
characterized (defined) by overwhelming transport either on the same or preceding day.
An “atypical” Barstow ozone exceedance day (henceforth called “atypical day™) is
then defined as a day which does not exhibit all three traits and is not preceded by a day
exhibiting all three traits. An atypical day generally has a forenoon or early afternoon

~ exceedance at Barstow without any exceedances in the Mojave Desert on the previous

day. However, the Committee concluded that an atypical exceedance does not necessarily
indicate local generation of the exceedance. It just means that transport processes were
less é_vident and that emissions from within the desert may have contributed to the
exce;edanée. Additional analyses are necessary to ascertain better the cause of the

exceedance.

Scope of This Paper
Aside from the background references cited in this introduction, the scope of this

paper is limited to the findings, conclusions, and recommendations reached by the Mojave

b

Desert Air Pollution Transport Committee as of July 31, 1995. The Committee’s focus
was to determine the potential impacts of emissions within and outside the SEDAB on air
quality within the SEDAB. The Committee evaluated the evidence from 33 past studies
and data bases as described in Section 2 of this paper and discussed the Barstow
exceedan%:e days considered atypical of the otherwise predominant, overwhelming
transport ;pattem (SoCAB-to-SEDAB). Where Committee consensus was not reach:_ed in

interpreting these past studies, dissenting opinions and rebuttals are also discussed.

MDAPTC - Interim Report
February 2, 1996

File: MDAPTRPT.296 Pageld




1.5

- will be commensurate with their level of contribution to the ozone air quality problem.

Current studies are briefly discussed in Section 3, but no preliminary findings from these
efforts are incorporated herein. Committee conclusions are detailed in Section 4, and

recommendations to the CARB management are presented in Section 5.

Definition of Transport Couples
Section 39606 of the California Health and Safety Code requires the CARB to
divide the state into air basins based on similar meteorological and geographic conditions

(and giving consideration to political boundaries whenever practicable). Neighboring air

basins tend to have different air masses because of the differing meteorological and
geographic influences. However, ozone concentrations in neighboring basins often are not
independent of each other because air can and does flow from one basin to another. Air

» -

basins between which ozone and ozone precursors can be transported are called “transport

couples”. The contribution of transported pollutants to violations of the state ozone

standard must be considered so that pollution controls in the upwind and downwind areas

The CARB has identified the most significant transport couples (CARB, 1990; CARB, o
1993). |
The predominant transport couple of interest for SEDAB ozone exceedances
related to these studies is the SOCAB/SEDAB couple. However, CARB has also
identified the San Joaquin Valley Air Basin (STVAB) and Mexico as source regions which
may impact the SEDAB. Transport across state borders could potentially contribute to
SEDAB ozone exceedances, bui it has not been formally addressed for Caiifornia state
regulatory purposes. Figure 1 shows the SEDAB and surrounding basins and important
topograplﬁc features.
Table 3 lists the areas, populatiéns, emissions and densities of the ozone
precursors of reactive organic gases (ROG, primarily from mobile sources and refineries)
and oxides of nitrogen (NOy, from both mobile and stationary combustion sources) for the
SEDARB, the San Joaquin Valley, and the South Coast Air Basins. Also shown are

estimates for Las Vegas, Nevaéia and the combined suburban area of Laughlin, Nevada
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FIGURE 1
Location of Data Sources within the SEDAB and Surrounding Areas

N

P
Mr, Whitoey-
Fish Hawchery™ .
' w—-&—E
1
&’ _ ) s
= - e 1 o & 3 4 T =
| S L 1 1 L1 vl

3CALL I MILEI

-
riaat o2 )\E iree ca
. ¢

£ AN I TLALNAZXDIXNO ‘\

GOUTHEAST DESERT .'L
_ AIR BABIN "

o
_—--—"‘-"__""-_‘-!/
, W { =
\0f ARGILIY INTT, Liapcat’ & S\ oy e aocemy. A:;\t e\ z
A 4o
SOUTH COABT . Tas 1D IN ., s
AR BASIN N o e AAA -
| P e
R g SO
. 519y ikl TR
, _ . N .
\ $AX DIZGO PxpIIIAL 1
umml*k ‘ Fa3 /\A » WMFORLAL (.
bk, N . A A e i STETEQ -
AN A “"""':“0/77:&!:1
WELAC AL !
MDAPTC - Interim Report
Pagel6

February 2, 1996
File: MDAPTRPT.296

P




Xe6=4

€E0L5989606

RY8Z2:01 96-vZ-E60

124 1004

L1

umam _

“Hla(L 301080 [RIEN, OIS BPEASN -(S66 1) BONEIS 19310 anelopy
AV Ao L) (566 1) WyBNeT A[end) AUE 30 1d5(] RuoziY -(0661) 1D peAIng S

96T LIWLIY @A 411

9561 7 Lrmigay
12odrgy apae] - 3 LAYV

' £ma029 1odey, 7 aBnig Jo vonpsmRdu axgeg ¥

QDAY Ueunrdod MIESH WHISICT AMeD JeLd '¢

(BE661) HIVD AOJUSAT] SUOISSIUH 0661 Z

(p661) ERIVD KIOROA] SUOISSILT [661 "1 SN
L10g L £ | 9 Ly |0 oIy peoyeuIane T
1L S 8161 FOET 9L | 080 SeB3A ST
CEr oFsS 34 aLs 0sErT | vLZ AVAIS
736€ 00€'1 8'3TF T 0ES9 | FCEl L VO08
09l 097 'Ll 081 00v'ZE | 80'1 EVAES
durs(Aepsqp (Aepjsuay) S(aepssqp) (Aepjsuny) (Jun) (suopug)
AXISNAA SNOISSINE XLISNAQ SNOISSINA | ¥THY | NOLLVINdOod
*ox *oN 0% 204 |
=ﬁﬁanEo.U upseg Sy
O EqqEL

;

SLLL%0L BUBL 9B/FTN AP

110 | abing



1.5

1.5.1.1

and Bullhead City, Arizona.® Mexico is another source area of potential interest, but

definitive basin boundaries and emissions inventories are not available.

The SoCAB/SEDAB Transport Couple

There is no question that transport 'of pollutants from the South Coast Air Basin
(SoCAB) severely affects ozone concentrations in the SEDAB, which lies to the north and
east of the SOCAB. Previous studies have identified a typical summertime SoCAB-to-
SEDAB transport pattern (e.g., Smith et al., 1983; Green, 1990). Over 90% of Barstow
exceedances can be directly attributed to transport of polluted SoCAB air that left the
SoCAB less than 24 hours prior to the first hour of the Barstow exceedance (Roberts et
al., 1992).

DU

Typical SEDAB Ozone Exceedance Days

The SoCAB, containing greater Los Angeles, is a significant source region of
anthropogenic pollutant emissions and experiences the most severe ozone air potlution in
the United States. For ROG and NOQy, the two major ozone precursor pollutants, the
SoCAB has respectively about 8 and 5 times the emissions and 12 times the population as
does the SEDAB (Table 3). Both emissions and population density are much lower in the
SEDAB. The SoCAB basin is bordered by the complex terrain of the Santa Monica, San
Gabriel, and San Bemnardino mountain ranges to the north and by thé San Jacinto and
Santa Ana mountain ranges to the east. Although the SOoCAB is open to the Pacific Ocean
on its western side, on-shore ocean breezes and the “lid” effect of large-scale atmospheric |
subsidence inversions eﬁ'éctively close the basin, especially during the warmer months in
which these meteorological conditions commonly occur. High SoCAB emissions of ozone
precursors and the abundant southern California sunlight create ozone concentrations that
regularly exceed the 9pphin state standard and the 12pphm national standard in this
trapped air. |

® Emissions estimates for Laughlin are not currently available from Clark County, Nevada, but may be compiled as growth in

the area continues.
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The SoCAB typically is ventilated in the afternoon by winds generated from the
pressure gradient between the relatively high coastal pressure and the thermal low
pressure over the Mojave Desert. As daytime convection raises the inversion height in the
SoCAB, this ventilation typically carries SoCAB pollutants through three transport
corridors: Soledad Canyon immediately northwest of the San Gabriel Mountains, Cajon
Pass between the San Gabriel and San Bernardino Mountains, and San Gorgonio Pass
(also called Banning Pass) between the San Gabriel and San Jacinto Mountains (e.g.,
Angell et al., 1976; Smith et al., 1983). On some of these typical transport days, the right
combination of higher inversion heights and/or up slope winds may carry pollutants right
over the mountains and into the SEDAB in addition to ventilation through the transport

corridors. If light nocturnal winds persist, Barstow exceedances can be caused by carry-
* over of SoCAB pollutants to the next day. A typical ozone exceedance day at Barstow is
either caused directly by overwhelming SoCAB-to-SEDAB transport or by carry-over of

ozone from overwhelming transport on the previous day.” -

Atypical SEDAB Ozone Exceedance Days

Approximately 7% of Barstow ozone exceedance days fail to exhibit the typical
transport pattern within the previous 24 hours of the beginning of the Barstow exceedance
(Roberts et al., 1992). Theéé atypical days are the primary focus of the CARB analysis to
determine “significant” and/or “inconsequential” transport classifications are appropriate
in addition to the “overwhelming” classification. April 29 and September 15, 1989 are
two examples of atypical days.

Yet, presence of this atypical pattern alone is not considered sufficient reason by
most l\.d])APTC'members td dismiss any possible important contribution of transport from
outside the SEDAB to a Barstow exceedénce. While it is true that urbanization and
population in the SEDAB have increased markedly in the last two decades, the greatest
growth has occurred near the mountain passes where SoCAB air often enters the SEDAB.
This compounding factor makes fransport and its impact on SEDAB air quality more

difficult to characterize, eépeciall& on days with light and variable winds and/or a complex

7 A "typical” Barstow ozone exceedance day and "overwhelming" SoCAB-to-SEDAB transport are defined in Section 1.4.3.
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atmospheric boundary-layer structure. For example, Palmdale (pop. 69,000) and
Lancaster (pop. 97,000) are near Soledad Canyon; Victorville (pop. 40,000) and Hesperia
(pop. 50,000) are near Cajon Pass; and Palm Springs (pop 40,000) is near San Gorgonio
Pass® Air in these SEDAB cities could also have come from the SoCAB a few hours

earlier,

1.5.2 The SJVAB/SEDAB Transport Couple

_ The CARB staff identified the San Joaquin Valley Air Basin (SJVAB) as a source
region with air quality impacts to the SEDAB. After the SoCAB, the SJVAB experiences
the second worst air quality in the state (Chow et al., 1992). Several studies have shown |
the influence of STVAB air in the northwestern SEDAB (e.g., Rieblf et al., 1982; Trijonis
et al., 1988). The STVAB air generally enters the SEDAB through Tehachapi Pass
between the Tehachapi Mountains and the Sierra Nevada. Walker Pass, 30 km east of
Isabella Lake, is also a suspected transport corridor. In its initial transport assessment,
(CARB, 1990), CARB staff provided an example of a day on which overwhelming
transport from SJVAB caused an exceedance of the ozone standard at Lancaster.

On the average, Barstow is under the influence of SJVAB air more than SoCAB
air, but for Barstow ozone exceedance days, the SoCAB influence is far more prevalent |
(Roberts ¢t al., 1992). The CARB staff considered the possibility of transport from the
SIVAB on the April 29, 1989, Barstow exceedance, but found no evidence of SJVAB

influence.

1.5.3 The Mexico/SEDAB Transport Couple
In their 1993 assessment, the CARB staff identified Mexico as a source region
impacting SEDAB air quality in the Imperial County portion for the SEDAB. The impact

of Mexico on Barstow exceedances has not been determined.

1.5.4 Transport from Other States A
The CARB back trajectory for the September 15, 1989 ozone exceedance at

® Approximate population figures taken from the 1993 Rand-McNally Road Atlas.
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Barstow indicates that the polluted air passed over an area near the California-Nevada
border 48 hours prior to the exceedance. Some Committee members suggested that the
Las Vegas or the rapidly-growing Laughlin areas in Nevada should be considered as
source regions contributing to this exceedance. The density of Las Vegas ROG and NO,
emissions are appreciable given the high poﬁulation in the relatively small Las Vegas
Valley. Dilution factors for air leaving the Las Vegas Valley and potentially arriving at
Barstow on September 15, 1995 have not been estimated. Emissions inventories for the

Laughlin area are not currently available from Clark County, Nevada.

2.0 ANALYSIS OF STUDIES |

Appendix A of this paper, entitled “STUDY ANALYSIS,” describe's the 33 studies and
data bases the Committee considered. It provides the formal documentation of the Committee
agreement (“yes”, “no”, or “partial”) on the 33 studies and data bases. A one-page “Air Quality
Study Evaluation Form” for each completed study or existing data base is included.

Of the 33 studies and data bases in Appendix A, thirteen have been completed, six are on-
going, two have been recommended for the future, and twelve are data bases only. Of the |
thirteen completed studies, the Committee agrees that six are relevant to the investigation of
atyﬁical days where there is the greatest possibility of a shared or local contribution (ie.,
significant or inconsequential transport.) However, the conclugions of these six studies, like the
committee members, do not always agree. The other seven completed studies are involved
primarily or completely with typical days, in particular, overwhelming transport days. One of |
these seven studies, the “Sensitivity of Peak Ozone Concentrations” (Ireson and Hogo, 1983), is
the only modeling study directly involving SOCAB-to-SEDAB transport. The authors state that
tripling SEDAB local stationary emissions woﬁld have an insigniﬁcant impact on SEDAB air
quality on overwhelming transport days. This study downplays the possibilify of a SEDAB
contribution on typical (overwhelming transport) days, and is why the Committee emphasized
consideration of atypical days to identify possible shared or local contributions.

E The six on-going studies include four which are specifically felevant to atypical days: the
“Barstow Halocarbon Study”, the “Stationary Source Operdtibna.l $tatus” study, the “Ozone
Transport Corridor Study” and the “1992 Radar Wind Profiler” study. A fifth on-going study,

the “Mobile Source™ study, is designed to better assess the mobile source contribution within the
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SEDAB using new and potentially higher vehicle emission factors and interstate freeway traffic
counts. All six on-going efforts are briefly discussed in Section 3. The two future studies and
the twelve data bases are actually recommendations to CARB for consideration and/or further

~ analysis; these will be discussed in Section 5.

Of the six completed studies which are directly relevant to atypical days, only the CARB
analyses (CARB 1990; CARB 1993) directly indicate inconsequential transport and the existence
of locally-generated Barstow ozone exceedances (i.e., from sources within the SEDAB only).
The “Sonoma Tech” study (Roberts et al., 1992) identified eight atyplcal days during the 1980's
with the greatest p0331b111ty of being local days, but the report did not rule out other transport
patterns for these days. Although primarily overwhelming transport studies, the “MRY/Cal Tech”
study (Smith et al., 1983) and the “RESOLVE DOD” study (Trijonis ¢t al., 1988) offer indirect

evidence supporting the existence of both inconsequential transport and possible transport on
atypical days. The “Sierra Research” study (Tilden et al., 1991) concludes that transport from thé
SoCAB made a significant contribution during the afternoon of April 29, 1989 and an
overwhelming contribution after 1900 PST . The “Cool Water Ozone Feasibility Study” (Kelslar
et al., 1994) found evidence of regional transport at remote sites downwind (north) of the
SEDAB on both April 29 and September 15, 1989.

- No one study is conclusive, and the conclusions of the six studies taken together are
conﬂictingr. Each has its merits and potential shortcomings.

A brief summary of the “Sonoma Tech” study (Roberts et al., 1992) and the most relevant

features of CARB (1990) and CARB (1993), Tilden et al. (1991), and Keislar et al. (1994} are

presented in the following subsections.

2.1  The “Sonoma Tech” Study
Roberts et al. (1992) performed a comprehensive review of 462 Barstow

exceedance days during the ten ozone seasons, 1980 through 1989. They noted tha_t the
majority of days (331 out of 462 or 72%) exhibited the three overwhelming transport day
;:ha.ractéristics defined in Section 1.4.3 of this report. They deliberately searched t_’br and
arialyze;:i days which did not display these characteristics on the given or preceding day.
They f;;)und 109 days that did not exhibit Characteristic A, i.e., days that had excéedances
staning at 1400 PST or earlier. But of these 109 days, most exhibited a pattern of carry-
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2.2

over from the previous day when Lancaster, Victorville, or Barstow exceedances had
occurred and light winds prevailed during the previous night.

After eliminatibn of these carry-over days, only eight days remained which they
described as “Barstow exceedance days with possible local effects,” and as “days which
are most likely to contain the effects of local contributions.” These eight unusual
Barstow ozone exceedance days represent only 1.7% of the 462 Bafstow exceedances
occurring over ten years, a frequency of less than once per year. However, Roberts et
al. does not consider the evidence for local generation to be conclusive, and does not rule
out additional second-day reaction of morning precursors: “It is possible . . . that
significant carry-over could be present in unmonifored areas of the desert.”

Roberts et al. identified six days that lacked only Characteris’t'ic B, and called these
days “Barstow exceedance days without Lancaster or Victorville exceedances.” These
days were considered unusual because air passing through the transport corridors of
Soledad Canyon or Cajon should pass through Lancaster or Victorville, respectively, en
route to Barstow. Itis pos.sible that transport could have occurred aloft. They also
identified 16 other days that lacked Characteristic C only and called these days “Barstow
exceedance days with poor transport timing differences.” Once again, they state that these
22 cases (6+16) coula result from “a shared contribution . . . or a continued rea(_:tion in the
desert...” | '

In summary, Roberts et al, found 30 days (8+6+16) over ten years, which
comprise only 6.5% of the total 462 Barstow exceedance days studied, that are called
“atypical” days by the committee as defined in Section 1.4.3. Of these 30 atypical days,
only eight days (1.7% of exceedances) had the “greatest possibility” of “local effects.”
However, Roberts et al. felt the local days could be even less thén those eight dﬁys. The

evidence for inconsequential transport and local generation is circumstantial.

April 29, 1989 _ _
Thé CARB meteorologists picked this day based on wind patterns that did not

indicate transport, at least not overwhelming transport for the afternoon exceedance hours

~ from 1400;1800 PST. They cite the gradual prolonged rise in ozone concentrations from

just below the state standard early in the day. This rise is not consistent with the more
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abrupt increases in concentration due to overwhelming transport or the mixing down of an
elevated ozone layer. The CARB back trajectory plots (CARB, 1990, Figure 21) showed
that:
. air arriving at Barstow at 1400 PST on April 29 was 40 miles northeast of
Edwards AFB at 1900 on the previous day, and
. air arriving at Barstow at 1900 PST on April 29 was 25 miles east-northeast of
Palmdale at 1900 PST on the previous day.
The CARB meteorologists stated that it was unlikely there was carry-over coming into
Barstow from transport into the two source regions identified in the back trajectory above
on the previous day. They based this on an upper air sounding taken at China Lake on the
previous day which showed predominantly easterly winds aloft. Consistent with the |
critique of CARB methodology presented in Section 1.1, some conimitiee members
questioned the representativeness of a single China Lake sounding to represent April 28,
especially during the generally light and variable conditions accompanying a stagnant high
pressure ridge over the véestern U.S. There was no general agreement about the
possibility of some subtle form of transport.

Furthermore, this day was not identified by Roberts et al. as one of the most likely
days for local effects. Tilden et al., 1991 concluded that transport from SoCAB made a
significant contribution d_urhlg the afternoon of April 29, 1989 and an overwhelming
contribution after 1900 PST. This different interpretation was reached despite a back
trajectory similar to that generated by CARB and despite analysis of the same surface air
quality data. The CARB meteorologists agreed to the interpretation of overwhelming
transport after 1900 PST but defended their conclusion of inconsequential transport for
the five exceedance hours from 1400-1800 PST.

The “Cool Watér Ozone Feasibility Study” (Keislar et al., 1994) found evidence of
regional transport on April 29 1989 at a remote site in the Owens Valley lying 200 km-
north of the SEDAB. A deﬁﬁite peak of the endemic SoCAB/SJVAB tracer, the stable
halocarbon methyl chioroform (MC), was present in Owens Valley from 1500-1800 PST.
The MC peak is 300 ppt, sigﬁ:iﬁcantly above the 175 ppt backgréund at the site, and it 1s
accompanied by a coincident %ozone peak, some 20 ppb above the ozone concentration of

the previous and following hours (Keislar et al., 1994, Figure 3). The southerly wind
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component at the Owens Valley site indicates that the polluted air mass arrived from the
northwestern comner of the SEDAB. One CARB meteorologist argued that there are

other sources of MC, and the peak could be explained by activity at a military base such as
Naval Air Weapons Station (NAWS), China Lake. In fact, Appendix A shows there was =
only partial agreement on the conclusiveness of MC as a SoCAB tracer, after committee
discussion on the Greater Los Angeles Distant Impact Study (GLADIS) (Rogers et al.,
1988), one of the seven completed studies involving overwhelming transport. But theMC -~ -~ -~
peak in Owens Valley was accompanied by a perchloroethylene (PCE) peak that occurred -
simultaneously with the MC peak. PCE is another endemic tracer for urban air, and the
coincident peaks suggest that the source of both halocarbons was from the SoCAB or
SIVAB and not from contamination by a military base or other loca}l MC user in the
transport path. Of course, evidence of regional transport from SoCAB or SIVAB does
not necessarily prove that the transported urban air impacted Barstow. The on-going
Barstow Halocarbon Study, discussed in Section 3, may guide the interpretation of the _ g
April 29, 1989 halocarbon data from Owens Valley. - - _ o " _

September 15, 1989

The stagnation conditions of a high p;essure ridge dominated the previous two
days of September 13-14, 1989. As with the April 29 case, back trajectory analysis was-
performed and surface air quality and available upper air data were considered. The
CARB back trajectory (CARB, 1993) showed that:
* air arTiving at Barstow at 1200 PST on September 15 was 40-50 miles northeast of

Barstow at 1200 on the previous day, and

] that same air was 20-30 miles northwest of Needles at the California-Nevada
border 48 hours before arriving at Barstow.

The CARB meteorologists considered it unlikely that there was carry-over coming into
Barstow from previous-day transport into the two source regions identified in the back
trajectory above. They based this ;)n surface winds and an Edwards Air Force Base

sounding the morning of Septembér 15 which showed predominantly light and variable

winds aloft. District representativés raised the possibility of pollutants from Las Vegas or
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3.0

Laughlin, Nevada impacting Barstow, but the committee knows of no way to investigate
this further and obtain a definitive answer for this particular date.

The CARB analysis was questioned on similar grounds as with the April 29 case.
The representativeness of a single sounding taken some 40 miles west was unconvincing
to many committee members. Analysis of the prior mornings of September 13 and 14 as

well as September 15 show at least one layer with a southerly component which could

transport SoCAB air above ground (Keislar et al., 1994, Figure 9).” There was once again =~

MC tracer evidence of persistent regional transport at the Owens Valley site with peaks
50-60 ppt above background. And under the stagnation conditions, the above-
background concenfration could have been significantly higher in the SEDAB.

No clear consensus was reached for this day. The Committeg did agree however
that a shared contribution could not be ruled out. However, a majority of members aiso
agreed that possible transport on days with stagnation conditions and the concomitant
light and variable winds was not well-known but could not be ruled out, especially at night
when significant boundary-layer complexity was possible above the surface inversions.- |
The possibility remained that a meandering, .elevated, nocturnal urban plume could mix
down in an unmonitored area of the desert and then be slowly advected into Barstow from
an unusual direction by light surface winds on the following morning. This scenario would
indeed be rare, but so are the “possible local eﬁ'ecté days” found by Roberts et al. (1992),

as mentioned in Section 2.1.

RELEVANT CURRENT AND PLANNED STUDIES
The MDAPTC is tracking the results of the following studies which are part of the

MDAPTC “STUDY ANALYSIS” in Appendix A:

CURRENT:

L Project MOHAVE includes investigation of long-range transport from urban areas,
like the SoCAB, to pristine areas of the Colorado Plateau to determine impacts to .

visibility. The final report is expected in'December of 1995.
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PIANNED:

The Barstow Halocarbon Study is designed to provide a better characterization of
SoCAB influence on Barstow ozone by using halocarbon tracers of opportunity
(MC and PCE) to detect the presence or absence of SOCAB and possibly STVAB
air in Barstow. The study period was August 1, 1994 through October 31, 1995,
overlapping the CARB summer 1995 ozone monitoring study. The cost of this
study was a joint effort of the California Air Réé,dtirces Board, the Mojave Desert
Air Quality Management District, and substantial contributions from the regulated
community in the Mojave Desert including rmhtary bases. |

Mobile source traffic counts on SEDAB interstates are being collected by the
district from the California Department of Agriculture. There is no current
”» -

schedule for completion of the analysis of these data.

The CARB has chosen a contractor for the 1992 Radar Wind Profiler Data
Analysis (ARB RFP 94-2). The final report is scheduled to be released in 1996.

- Further analysis of the 12 available data bases is possible, but at pré_sent unplanned.

Transport Corridor Study - The primary objective of the Transport Corridor Study
is to collect continuous ozone and meteorological data at critical locations in the
Mojave Desert during the summer of 1995 (June - October). This monitoring
network was designed to supplement the permanent network and to provide

additional data which would minimize the uncertainties associated with previous

- analyses of the pollution processes in the desert. Additional monitoring sites have

been established near the most common transport corridors (Cajon Pass, Soledad
Canyon, and Tehachapi Pass) and on isolated peaks with the intent of identifying
when transport is occurring and when ozone concentrations are present aloft,
above the traditional surface-based monitoring. To incréase the information
available about conditions aloft, CARB has also estabﬁéiled two sites (radar wind

profilers with radio acoustic sounding systems) to monitor vertical profiles of wind
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and temperature. The CARB has also contracted with the National Oceanic and
Atmospheric Administration for remote sensing measurements during early August :
to generate vertical profiles of ozone, wind and temperature. The aerometric data
being assembled during the Transport Corridor Study from all available sources
will provide the most comprehensive data base ever for assessing the air quality
processes occurring in the Mojave Desert and the frequency with which they

OCCUur. e

* The Committee recommends inclusion of the Mojave Desert in the domain of the
Southern California special monitoring progra.rﬁ tentatively planned for the summer
of 1997. The surface and aloft monitoring network should build upon what is
learned from the 1995 studies.

40 CONCLUSIONS OF THE MDAPTC BASED ON PREVIOUS STUDIES
The committee reached the following conclusions.

° Meteorology is the dominant factor controlling the change in air quality from one
day to the next in the desert. On most ozone exceedance days, a thermal low.
pressure develops over the desert due to hot rising air; cooler air moves into this

low pressure area resulting in transport into the desert.

® Two types of state exceedance days were identified. Typical exceedance days
| (93% of exceedance days at Barstow) were defined as those éxceedance day;s o
which were the result of overwhelming transport. Atypical exceedance days (7%, | L
of exceedance days at Barstow) are those occurring under more subtle and
complex meteorological conditions and for which the cause is not clearly
understciod. _A_t},gmLal exceedance days could be caused by overwhelming transport
unrecog:nized as coming from one or more other transport corridors, a h :

combina:'.tion of transport and local contributior, or only by local contribution.
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. The available evidence from the six relevant studies is conflicting. Shared days;
where local contribution might be significant, were not studied or identified. No
single study was considered sufficient to conclusively establish the presence or

 absence of transport on atypical exceedance days.

° All exceedances of the Federal ozone standard in SEDAB are the direct result of

transport. T - e

° According to Section 5 of the Roberts, et al, 1992 Report, state exceedance days
at Barstow, with the greatest possibility of local effects, have occurred at a rate of -

less than one per year over 10 ozone seasons during the 198(2'5. .

. The impact of mobile source emissions from major transportation corridors (State -
Highway 58 and Ihtcrstates 1-40 and I-15) on atypical  exceedance days is not
quantified.

® Research, such as the 1995 Mojave Desert Study preliminary data, reaffirmed the
need to account for three dimensional atmospheric structure. Further research
(such as the 1997 SCOS Study) is needed to quantify transport and to evaluate the

effectiveness of future control schemes aimed at improving SEDAB air quality.
50 RECOMMENDATIONS OF THE MDAPTC

Based on the MDAPTC investigations, the Committee submits the following

recommendations to CARB management.

° In light of AB 421 (Olberg-1995), also know as the Mojave Desert Air Basin Bill,
the committee’s conclusions should be considered in the redesignation of the new

basin created by the legislation.
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L The impact of transport from outside the SEDAB and from out-of-area mobile
sources is not sufficiently defined to determine the effectiveness of such a control
scheme in improving air quality in SEDAB. Recognizing this uncertainty, control

strategies to achieve attainment and their effectiveness need to be re-evaluated.* '

® CARRB staff should continue development of a quantitative characterization of

et A e

transport, such as a transport index. This index would define the contribution of -

transport.

®  The impact of South Coast Air Basin (SoCAB) vehicles traveling on major
transportation corridors to/from Nevada and/or Colorado River recreational and
gaming areas should be considered by Cal Trans or the Southern California
Association of Governments (SCAG). CARB staff should promote CalTrans or

SCAG involvement with improving the mobile source inventory.

. Resources should be dedicated to further imprové UAM modeling for transport |
impacted areas. Efforts should be directed at upgrading meteorological and

transportation corridor.inputs. :

e  Continue Transport Committee meetings to more accura_tely define meteorological
events of influence and to further improve the understanding of air quality in the
Mojave Desert. The corhmittee inputs to the regulatory and planning process
should be utilized to avoid the potential cost to society of rulemaking for Mcjave
stationary sources, without any subsequent, significant improvement in air quality

and the accompanying public health benefit.
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APPENDIX A

SUMMARY OF STUDY ANALYSIS = » .
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STUDY ANALYSIS

STUDY NAME Barstow Halo- Sierra Research MRI/Cal Tech Sonoma Tech
carbon Study (Backwacd Lajecton) Study 4/92
(SCE UNIT)
STUDY NUMBER 5 | 6 : 7 _ 8
STUDY REVIEW COMPLETE | ' v | v
CONCLUSION: Useful for overwhelming  Yes Yes Yes
Useful for significant Yes No Yes
Useful for inconsequential _ No Maybe Yes
HOW ACCOMPLISHED? Winds aloft " ‘ : | ' v
Passes o
Other ' : . Winds 2-D 'I"rnjcc‘lory. Study Tracer Study Data Analysis
SUGGESTIONS FOR FURTHER STUDY: | |
OTHER: Sugyesis Carryover Found Carryover 10 OZO_IIE SCﬂSOﬂS
Found Elevated Layers 462 Barstow exceedances
Historlcal 16 poor timing transport Atypical days
6 no Lancaster/Victorville exceed. days
i |
. ' 8 local generation,
. . 30 atyplcal days out of 462
AGREEMENT: Yes | v v ) v
No
Partial _ v Siguificant
ACTION: et e s i
Kelsler - Aug or Sept.
B _




STUDY ANALYSIS

STUDY NAME RESOLVE SVAQS Cool Water Coal Lucerne Valley
' Study February, 1994 Gasification Baseline Ambient Air
STUDY NUMBER 9 10 11 12
STUDY REVIEW COMPLETE v v
CONCLUSION: Useful for overwhelming Yes No Data to be No Conclusions
Useful for shared No No analyzed. | No Conclusions
Useful for local Yes No No conclusions No Conclusions
HOW ACCOMPLISHED? Winds aloft |
' Passes
Other Filter Analysis Mainly PM,,
SUGGESTIONS FOR FURTHER STUDY: DRI Still studying
§ OTHER: Visibility Siudy Amblent Alr Quality No emission sources in
locale
not Ozone - Monltoring Data Data base ohly
China Lake Area - Amblent Background Chuaracterizations
Shows amount of sources .
In Desert Is small ‘
AGREEMENT: Yes v v v
| No
Partial

ACTION:

Does high particulate days
corrolate Lo high Ozone
days In Barstow

John/Gene

Coampare Barstow data to Cool
Water for Ozone
DRISCE/AQMD-Aug/Sept.'94




STUDY ANALYSIS

STUDY NAME IVANPAH RICE CADIZ CIMA
STUDY NUMBER 13 14 15 16
STUDY REVIEW COMPLETE v v v S A

CONCLUSION: Useful for overwhelming

No conclusions

No conclusions

No conclusions

No conclusions

Useful for shared

No conclusions

No conclusions

No conclusions

No conclusions

Useful for local

No conclusions

No conclusions

No conclusions

No conclusions

HOW ACCOMPLISHED? Winds aloft

Passes

Other

n SUGGESTIONS FOR FURTHER STUDY:

OTHER:

No emission
sources in locale

No emission
sources in locale

No emission

sources in locale

No emission sources in
locale

Data base only

Data base only

Data base only

Meteorological Data only

b}

.

AGREEMENT: Yes

No

Partial

ACTION:




STUDY ANALYSIS
STUDY NAME Jean, Nev Mt. Pass CADIZ ARB Backward
‘ Met Monitoring (Rail Cycle) Trajectory Analysis
STUDY NUMBER 17 18 19 A ... 20 B
: 4/29/89 9/15/89

STUDY REVIEW COMPLETE v
CONCLUSION: Useful for overwhelming | No conclusions No conclusions No conclusions Yes Yes
| Useful for shared No conclusions No conclusions No conclusions Yes Yes

Useful for local No conclusions No conclusions | - No conclusions Yes Yes
HOW ACCOMPLISHED? Winds aloft

| |  Passes
Other Buck Traectry  Back Texectary
Methodology . .. Methodology
SUGGESTIONS FOR FURTHER STUDY:
OTHER: sousees ol
i
.

AGREEMENT: Yes v ‘ v v

No

Partial

ACTION;

Need review by

Need review by -

Looking at pressure  Looking at pressure
gradients to predict  gradients te predict

-Team 1 Team 1 Transport Transport.
- . DRI running winds
Next meeting Next meeting Next Meeting 2D Modtl on Data




STUDY ANALYSIS

Traflic count

violations of particulaic(s) stds,
days (PM10) (Blythe)

STUDY NAME Mobile Source UPPER AIR Stationary Source 3-D Transport -
S ATunnel - B-Traffie Cnt | - (Bdwards, China Lake) Operational Status SEDAB
STUDY NUMBER | 21 2 3 24
STUDY REVIEW COMPLETE v
CONCLUSION: Useful for overwhelming No conclusions
Useful for shared No conclusions.
Useful for local - No conclusions
HOW ACCOMPLISHED? Winds aloft
T Passes
Other Mobile sources
| SUGGESTIONS FOR FURTHER STUDY: | No conclusions
to date
OTHER: Data Base Only
AGREEMENT: Yes v
No
Partial
|acTion: A o s N ot DRI Report (Drafl)

for review by S. Marsh
August 15




STUDY ANALYSIS

~ RAWS Network

STUDY NAME Compare like Trend Analysis Sensitivity of peak
o Met. of Current Data. Ozone Concentrations
STUDY NUMBER 25 26 27 28
STUDY REVIEW COMPLETE v
CONCLUSION: Useful for overwhelming No conclusions Yes
| Useful for shared No conclusions | Maybe
Useful for local No conclusions No
HOW ACCOMPLISHED? Winds aloft
S Passes
Other S _ - Modeling
SUGCESTIONS_ FOR FURTHER STUDY: Future Future |
OTHER: | DataBaseOnly
)
AGREEMENT: Yes v v
‘No |
Partial
ACTION: Needs definition | it rouees o N 10 dcas don af i vinds e o of
and assignment A. Guilin's study




STUDY ANALYSIS

1996

STUDY NAME 1992 Radar Mohave Power Cool Water Ozone A Multi-year Atmospher_ic
Profile & Aircraft Project Feasibility Study Transport Study
Data.
STUDY NUMBER 29 30 31 32
STUDY REVIEW COMPLETE v v v
CONCLUSION: Useful for overwhelming No conclusion Yes
o Useful for shared No coﬁclusion . No
Useful for local No conclusion Yes
HOW ACCOMPLISHED? Winds aloft v |
“ B Passes
‘ ‘ Other Hatocarbons tracers of opport.
SUGGESTIONS FOR FURTHER STUDY:
| OTHER: ARB Study under way Data base only Study complete Similar to Study 29
DRI using dais a2 pad of | Complete report out
Study 24 13094
v
‘| AGREEMENT: Yes v v
No
Partial
ACTION: Rﬁi Final ““‘;"“J;’I’..".p?i.“;‘i” | E’mmii,hmﬁ"ﬁiiﬁ"*




- STUDY ANALYSIS

STUDY NAME Soﬁgﬁ?ﬁm
Air Quality Study
STUDY NUMBER 33
STUDY REVIEW COMPLETE v
CONCLUSION: Useful for overwhelming Yes
| Useful for shared No
Useful for local No
HOW ACCOMPLISHED? Winds aloft
. Passes
Other Tracer Study
SUGGESTIONS FOR FURTHER STUDY:
OTHER: 1987 South

Coast Air Basin

"Study
T AGREEMENT: Yes v
No
Partial

ACTION:
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Mojave Desert Air Pollution Transport Committee
Air Quality Study Evaluation Form |

Report Title:

Author(s):

Name and Address of Organization Performing Study: | Name and Address of Organization Sponsoring Study:

Report Date: Report Number: Pag&s:
Type of Smdy (check one): :
Model Tracers __Literature Review Field Study Other
: ”» L] |

Area Studied:

Study Objectives:

Major Findings of Study:

Evaluation of Study - Quality of Results and Relevance to Desert Air Quality [ssues;

Relation to Previous Air Quality Studies and/or Recommendations for Further Studies, Including Data Needs:

Evaluation Prepared By: Date of Evaluation:

If necessary place addisional informnation vn reverse side vf “form.






